APPENDIX K: Selected Thermodynamic Values at 298.15 K A-23

SELECTED THERMODYNAMIC VALUES AT 298.15 K (continued)

AHY $° AG? AHY s° AGY

Species (kJ/mol) { J/mol - K) (kJ/mol) Species (kJ/mol} (J/mol-K) (kJ/mol)
Lithinm C Rubidium ' R S :
Li{s) 0 28.0 0 Rbi{s) 0 - 7878 ]
LiCGH{s) L —487.23 50 —443.9 RbOH(aq) ~481.16 117 . —441.24
LiOH(aq) -508.4 4 —451.1 Silicon :
Magnesinnt Si{s) 0 18.8 0
Mg(s) 0 325 . - 0 SiBr,(6) 4573 2778 —443.9
MgCly(s} —641.8 89.5 =-592.3 SiC{sy - - - —653 16.6 T =628
MgQis) -601.8 27 —569.6 SiCly(g) —-657.0 i 1306 —617.0
Mg(OH)},(s) ~924.7 63.14 -833.7 SiH,(g) 343 204.5 56.9
MgS(s) —347 — - SiF{g) ~1615 2824 -1573
Mercury Sily(g) -132 — —
Hg(6) 0 76.02 ) SiO,(5) -910.% 41.84 ~856.7
HgCly(s) —224 146 -179 H,510,() ~1189 134 -1092
HgO{s, red) —90.83 70.29 —~58.56 Na;S8i04(s) - - —1079 - —
HgS(s, red) ~58.2 82.4 o —506 H,SiF (aq) ~2331 - —
Nickel Silver
Ni(s) 0 300 0 Agls) 0 4255 0
NitCON{g) -602.9 4104 —-587.3 Sodirem : : )
NiHs) —244 86 =216 Nais) 0 51.0 . 0
Nitrogen ' Nea(g) 1087 1536 78.11
N,(g) 0 191.5 : 0 Na*(g) 601 R —
N{g) 472.704 153.19 455,579 NaBr(s) —359.9 s = -
NH; (g —46.11 1923 -16.5 - NaCl{s) -411.0 T 7238 - - —384
NyH(0) 50.63 121.2 146.2 NaCliag) -407.1 1155 . - -3931.0
(NH),A50,(aq) -1268 — — Na,COye) ~ ~-1131 136 ~1048
NH,Cl(s) 3144 94.6 —201.5 NaOH() —426.7 — _ —
NH,Cl{aq) ~300.2 — — NaOH(aq) —469.6 498 -419.2
NEL,I(s) -201.4 117 ~113 Sulfur :
NH,NO,(s) ~365.6 151.1 -184.0 S(s, thombic) 0 31.8 0
NO(g) 90.25 210.7 86.57 S(g) 278.8 167.8 238.3
NO,(g) 33.2 240.0 51.30 S,Cly(g) —18 331 -3138
de(g) §2.05 219.7 104.2 SFq(g) —-1209 291.7 ~1105
N,Oy(p) 2.16 304.2 97.82 H,S5(g) =206 2057 —33.6
N;O4(g) it 356 115 SO,(g) -2968 - 2481 -300.2
N;O(s) —43.1 178 14 SO(g) ~395.6 256.6 -3711
NOCl(g) 52.59 264 66.36 SOCLE) =206 — —
HNO, (%) ~1741 155.6 -80.79 $0,Ch(0 389 S -
HNOs(g) -135.1 266.2 -74.77 H,30.(6) ~814.0 1569 ~690.1
HNO,(aq) —206.6 146 -110.5° H,50,{aq) —907.5 17 - =742.0
Oxygen Tin
Ofg) 249.2 161.0 231.8 Snfs, white) 0 51.55 o
05(g) 0 205.0 0 Snfs, grey) ~2.09 44.1 0.13
O4(g} 143 2388 163 SnCl,(s) ~350 —_ —
OFy(g) 23 246.6 41 SnCl(6) -511.3 258.6 -440.2
Phosphorus SnCl(g) —471.5 366 ~432.2
P(g) 314.6 163.1 278.3 SnO,4(s) ~580.7 52.3 -519.7
P, (s, white) 0 177 0 Titanium _
Pls, red) -73.6 91.2 —48.5 TiCl(€) —804.2 2523 —737.2
PClLy(p) —-306.4 3117 —286.3 TiCly(g) —-763.2 3154.8 -7268
PCli(g) —308.9 353 —324.6 Tungsten - : .
PH;{(g) 5.4 210.1 13 Wis) : 0 . 32.6 ]
?.0100) -2984 2289 —~2698 WO,(9) -842.9 75.90 ~764.1
H;PO,(s) -1281 110.5 —1119 Zine )
Potassinnn ZnQs) —348.3 43.64 -3183
K(s) 0 63.6 0 ZnS(s) ~205.6 577 2013
KClis) —436.5 82.6 —408.8 . .
KCIO(s) -3912 143.1 ~289.9
KI{s) -327.9 106.4 —323.0
KOH(s) —424.7 78.91 —-378.9
KOHf{aq) —481.2 9.0 —~439.6




APPENDIX K

SELECTED THERMODYNAMIC VALUES AT 298.15 K

AHY st AG] AHY 5° AGY

Species (kJ/mol) (J/mol-K) (k)/mol) Species (kJ/mol) (]/mol-K) (kJ/mol)
Alunsinum Cesium
Alis} 0 283 0 Cs*(aq) —-248 133 —282.0
AICL () -704.2 110.7 —-628.9 CsF(aq) ~568.6 123 538.5
AL Oy(s) —1676 50.92 —1582 Chlorine
Barivm Cl{g} 121.7 165.1 105.7
BaCly(s} -560.1 126 -810.9 Cl~{g) —2%6 — —
BaSO,(s) — 1445 132 -1353 Cly(g) 0 223.0 0
Berylliun: HCKg -52.31 186.8 —95.30
Be(s) 0 9.54 0 HCl{ag) —~167.4 55.10 -131.2
Be(OH);(s) -%07.1 — —_ Chromiuns
Bromine Cr(s) 0 238 o
Br(g) 1118 174.9 82.4 (NH4)2CI'20?(S) - 1807 — —
Bry(6) 0 152.23 0 Copper
Bry(g} 30.91 2454 314 Cu(s) ¢ 33.1% 0
BrFy(g) 2556 292.4 —-229.5 CuO(s) —157 42.63 —130
HBrig) —-36.4 198,59 —53.43 Finorine
Calcium F=(g) =322 — —
Cals) Q 41.6 0 F-(aq) -3324 —_— -278.38
Caig) 192.6 154.8 158.9 Fm 78.99 158.6 61.92
Ca¥(g) 1920 - — Fy(g) 0 202.7 0
CaCy(s) -62.8 70.3 ~67.8 HE(g) =271 173.7 -273
CaCOy(s) -1207 929 -1129 HF{aq) -320.8 — —296.8
CaCly(s) ~795.0 114 -750.2 Hydrogen
CaF,(s) -1215 68.87 —-1142 Hig) 218.0 114.6 2033
CaHy(s) —189 42 —-150 H,(g) 0 130.6 0
CaQ(s) -635.5 40 ~604.2 H,O0) —285.8 69.91 ~237.2
CaS(s) —482.4 56,5 —-477.4 H,0(g) -2418 188.7 —-228.6
Ca(OH),(s) —986.6 76.1 -, —898.8 H,0,(6) —187.8 109.6 —120.4
Ca{OH),(aq) ~1002.8 76.15 —B847.6 Todine
CaS0,(s) -1433 107 —1320 e 106.6 180.66 70.16
Curbon Iy(s} 0 116.1 0
Cfs, graphite) v} 5.740 o Lig) 62.44 260.6 19.36
C(s, diamond) 1.897 238 2,900 ICKg) 17.78 247.4 —3.52
Clg 716.7 158.0 671.3 Hl{g) 26.5 206.5 1.72
CCL{®) -135.4 2164 —65.27 Irom
CCly(g) -103 309.7 —60.63 Fe(s) 0 273 0
CHCIy(€) —134.5 202. -73.72 FeO(s) —272 — —
CHCL(g) -103.1 295.6 =-70.37 Fe,04(s, hemarite) -824.2 87.40 —742.2
CH (g -74.81 186.2 -50.75 Fe O ,(s, magnetite) —1118 148 10135
C,Hy(g 2267 200.8 209.2 FeS,(s) -17135 122.2 -166.7
CH{m 52.26 219.5 68.12 Fe(CO)(& =774.0 338 ~705.4
CH(g) —84.86 229.5 -329 Fe(CO)(g) —733.8 445.2 —697.3
C,Hy(g —103.8 269.9 —23.49 Lead
CH,(&) 49.03 172.8 124.5 Pb(s) 0 64.81 0
CeH (6 —268.8 — — PbCly(s) -359.4 136 —314.]
C,H,OH(¢) =277 161 —174.9 PbO(s, yellow) -217.3 68.70 -187.9
C,H,0H(g} -235.1 282.6 —-168.6 PB(OH),(s) -515.9 88 —420.9
CO(g —11G.5 197.6 -137.2 PbS5(s) -100.4 G1.2 —9B.7
COLg) -393.5 213.6 -194.4
CSy(g) 117.4 237.7 67.15
COCL(g) -223.0 289.2 -210.5
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CHAPTER 15: Chemical Thermodynamics ) hd !

TABLE 15-2 | .«
N ¥ P I
I
391 565 322 299 |
305 485 13 | ¢
163 283 N
33§ 201 | O
155 490 278 | ¥
234 | §
201 184 | p
S
208 Cl
175 | Br
151 | I

TABLE 15-3 /-

Single Bonds Double Bonds Triple Bonds
c—C 346 C=C 602 C= 835
N—N 163 N=N 418 N= 945
o—0 146 O=0 498 o
C—N 305 C=N 615 C= 887"
Cc—0 358 C=0 732 C= 1072

*Except in COy, where it ks 799 kJ/mol.



